Over-nutrition, obesity and insulin resistance in the development of β-cell dysfunction.
The incidence of type 2 diabetes mellitus (DM2) has increased dramatically over the last several decades, largely driven by equally worrisome growing rates of obesity. Chronic diabetic complications are leading causes of morbidity and mortality worldwide. Key players in the pathophysiology of DM2 are insulin resistance and β cell dysfunction, which in turn is a result of both β cell functional abnormality as well as reduced β cell mass. The mechanisms implicated are multifactorial and include genetic and environmental factors related to obesity. Glucose homeostasis is critically dependent on a finely regulated balance between insulin sensitivity and output in the pancreas, and insulin resistance demands a corresponding rise in insulin output in order to maintain normal glycemia. However, this compensation is lost in individuals predisposed to DM2, resulting in overt hyperglycemia. Furthermore, insulin resistance related to excess adiposity is linked to several abnormalities which impact β cell function and viability. These include glucotoxicity, lipotoxicity, increased oxidative stress, and inflammation. In addition, insulin signaling in the β cell is essential to its own functionality and viability, and obesity-related abnormalities in insulin signaling are known to induce failure of insulin secretion and hyperglycemia. Insulin resistance in the β cell arises from defects in phosphorylation/activation of insulin receptor substrates (IRS) proteins, which result in impairment in glucose sensing, glucose stimulated insulin secretion, and also in increased loss of β cells. This review intends to provide an update on the main characteristics and mechanisms that link obesity and insulin resistance to β cell dysfunction in the pathogenesis of DM2.